Poor maternal nutrition during gestation alters the expression of genes involved in muscle development and metabolism in lambs.
Poor maternal nutrition during gestation can result in reduced muscle mass and increased adiposity of the muscle tissue in the offspring. This can have long-lasting consequences on offspring health and productivity. However, the mechanisms by which poor maternal nutrition affects postnatal muscle development are poorly understood. We hypothesized that poor maternal nutrition during gestation would alter expression of key pathways and genes involved in growth, development, and maintenance of the muscle of lambs. For this study, beginning at d 31 ± 1.3 of gestation, ewes were fed 100 (control), 60 (restricted), or 140% (overfed) of the NRC requirements. Within 24 h of birth, lambs were necropsied and semitendinosus muscle tissue was collected for gene expression analysis. Using RNA sequencing (RNA-seq) across dietary treatment groups, 35 and 10 differentially expressed genes were identified using the and reference annotations, respectively. Maternal overfeeding caused changes in the expression of genes involved in regulating muscle protein synthesis and growth as well as metabolism. Alternately, maternal nutrient restriction affected genes that are involved in muscle cell proliferation and signal transduction. That is, despite a similar phenotype, the genes identified differed between offspring born to restricted- or overfed, ewes indicating that the mechanism for the phenotypic changes in muscle are due to different mechanisms.